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(57) ABSTRACT

Provided are a control method, a vehicle frame, a power
driving assembly and a vehicle. The vehicle frame 1s con-
figured to be connected with the power driving assembly,
and the vehicle frame 1s provided with a manipulation
assembly and a controller for controlling the power driving
assembly. The control method includes that: after the vehicle
frame 1s connected to the power driving assembly and a
communication connection 1s established between the con-
troller and the power driving assembly, the controller detects
a manipulation instruction from the manipulation assembly;
and 1n response to detecting the manipulation instruction
from the manipulation assembly and determining that the
mamipulation instruction corresponds to the power driving
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conununication comection 18 established between the controller and the
povwer driving assembly, the controller detects a mampalation mstraction
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In response to detecting the manipulation instruction from the manipulation

assembly and deternuning that the manspulation mstruction corresponds to

the power driving assembly, the controller generates, according to the

manipulation instruction, a control instruction for controlling the power |

driving assembly, and sends the control mstruction to the power driving
assembliy
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assembly, the controller generates, according to the manipu-
lation 1nstruction, a control instruction for controlling the
power driving assembly, and sends the control istruction to
the power driving assembly.
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Fig. 1

After the vehicle frame 18 connected with the power driving assembly and a
 communication connection is established between the controller and the
power driving assembily, the controller detects a mamipulation msiruction
from the manipulation assembly
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Fig. 3

After the vehicle frame 1s connected to the power driving assembly and a
communication connection 1s established between the controller and the
power driving assembly, the controller detects an accelerator manipulation
instruction from the accelerator assembly

!

In response to detecting the accelerator manipulation instruction from the
accelerator assembly, the controller generates, according to the accelerator
manipulation instruction from the accelerator assembly, a first control
instruction used for controlling power output of the power driving assembly,
wherein the first control instruction 1s used for instructing the power driving
assembly to increase the power output

] Mariiﬁulation ass:emijly _

Fig. 4
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Fig. 5

After the vehicle frame 1s connected to the power driving assembly and a /501

communication connection 1s established between the controller and the
power driving assembly, the controller detects a brake instruction from the
brake assembly

v

In response to detecting the brake mstruction from the brake assembly, the 502
controller generates, according to the brake instruction from the brake /
assembly, a second control instruction used for controlling power output of
the power driving assembly, wherein the second control instruction 1s used for
instructing the power driving assembly to reduce the power output

Fig. 6

601

After the vehicle frame 1s connected to the power driving assembly and a
communication connection 1s established between the controller and the power

driving assembly, the controller detects a direction manipulation instruction from the
direction manipulation assembly

l

In response to detecting the direction manmpulation instruction from the direction
manipulation assembly, the controller gencrates, according to the direction

mampulation 1nstruction from the direction manmipulation assembly, a third control 602

instruction used for controlling power output of the power driving assembly, wherein /

the third control instruction 1s used for instructing different drive units in the power
driving assembly to provide differential power outputs
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Fig. 7

701
After the vehicle frame 1s connected to the power driving assembly and a /

communication connection 1s established between the controller and the
power driving assembly, the controller detects the direction manipulation
instruction from the drive switch assembly

h 4
In response to detecting the drive switch instruction from the drive switch

assembly, the controller generates, according to the drive switch instruction
from the drive switch assembly, a fourth control instruction used for 702

controlling the drive modes of the power driving assembly, wherein the fourth
control instruction 1s used for instructing the power driving assembly to switch J
drive modes

Fig. 8

301

After the power dniving assembly 1s connected to the vehicle frame, the power J
driving assembly enters a first operating mode

\ 4
After a communication connection 1s established between the power driving 207

assembly 1n the first operating mode and the controller, the power drniving ,
assembly 1n the first operating mode receives a control instruction from the
controller

l 303

The power driving assembly controls power output of the power dnving L
assembly according to the received control instruction
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Fig. 9
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between the power driving assembly 1n the first / second operating mode 1s /
operating mode and the controller, the power driving different from the first
assembly in the first operating mode receives a operating mode; in the second
control instruction from the controller operating mode, the power
driving assembly does not
l provide power output for the
903 vehicle frame

The power driving assembly controls power output /
of the power dniving assembly according to the
received control instruction
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CONTROL METHOD, VEHICLE FRAME,
POWER DRIVING ASSEMBLY AND
VEHICLE

TECHNICAL FIELD

The present disclosure relates to a vehicle technology, and
in particular to a control method, a vehicle frame, a power
driving assembly and a vehicle.

BACKGROUND

Karts are widely applied due to their simple structure,
high security and extremely high racing speed. However, the
karts can only be used as tools on a racing track and have;
certain requirements on sites, and therefore the use scenarios
of the kart are relatively simple.

Self-balancing scooters are widely applied due to their
small size, low energy consumption, capability of easing the
traflic pressure, and high entertainment. However, for the
sake of security, the seli-balancing scooters can only be used
as transportation tools and do not have racing features, and
therefore, the use scenarios of the selt-balancing scooters are
relatively simple, too.

Both the karts and the self-balancing scooters can only be

used by users as singled functioned vehicles, so the product
utilization 1s low. If the users want to experience the two
types of vehicles, they have to buy both the kart and the
seli-balancing scooter, which brings great economic pres-
sure to consumers, and causes a resource waste.

SUMMARY

Embodiments of the present disclosure provide a control
method, a vehicle frame, a power driving assembly and a
vehicle, which may solve the above technical problems.

A control method provided by an, embodiment of the
present disclosure 1s applied to a vehicle frame. The vehicle
frame 1s configured to be connected with a power driving
assembly, and the vehicle frame 1s provided with a manipu-
lation assembly and a controller for controlling the power
driving assembly. The method includes that:

after the vehicle frame 1s connected with the power

driving assembly and a communication connection 1s
established between the controller and the power driv-
ing assembly, the controller detects a manipulation
istruction from the mampulation assembly; and

in response to detecting the manipulation instruction from

the mampulation assembly and determining that the
mampulation instruction corresponds to the power
driving assembly, the controller generates, according to
the manipulation 1nstruction, a control instruction for
controlling the power driving assembly, and sends the
control 1nstruction to the power driving assembly.

A control method provided by another embodiment of the
present disclosure 1s applied to a power driving assembly.
The power driving assembly 1s configured to be connected
with a vehicle frame. The vehicle frame 1s provided with a
manipulation assembly. A controller for controlling the
power driving assembly 1s set on the vehicle frame or on the
power driving assembly. The method includes that:

after the power drniving assembly 1s connected to the

vehicle frame, the power driving assembly enters a first
operating mode;

after a communication connection 1s established between

the power driving assembly 1n the first operating mode
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and the controller, the power driving assembly 1n the
first operating mode receives a control instruction from
the controller; and

the power driving assembly controls power output of the

power driving assembly according to the receirved
control instruction.

A vehicle frame provided by still another embodiment of
the present disclosure 1s configured to be connected with a
power driving assembly, and the vehicle frame 1s provided
with a manipulation assembly and a controller for control-
ling the power driving assembly. After the vehicle frame 1s
connected with the power driving assembly and a commu-
nication connection 1s established between the controller and
the power driving assembly,

the controller 1s configured to detect a manipulation

instruction from the manipulation assembly, 1n
response to detecting the manipulation instruction from
the mampulation assembly and determining that the
mampulation instruction corresponds to the power
driving assembly, generate, according to the manipu-
lation 1nstruction, a control instruction for controlling
the power driving assembly, and send the control
istruction to the power driving assembly.

A power driving assembly provided by still another
embodiment of the present disclosure 1s configured to be
connected with a vehicle frame, the vehicle frame 1s pro-
vided with a manipulation assembly, and a controller for
controlling the power driving assembly 1s set on the vehicle
frame or on the power driving assembly. The power driving
assembly includes: a processor and a power output assem-
bly. After the power driving assembly 1s connected to the
vehicle frame, the power driving assembly enters a first
operating mode. When the power driving assembly 1s in the
first operating state,

the processor 1s configured to receive, after establishing

communication connection with the controller, a con-
trol 1nstruction from the controller, and control power
output of the power output assembly according to the
received control instruction.

In the technical solutions of the embodiments of the
present disclosure, the vehicle frame 1s configured to be
connected with the power driving assembly, and the vehicle
frame 1s provided with a mamipulation assembly and a
controller for controlling the power driving assembly. After
the power drniving assembly 1s connected to the vehicle
frame, the power driving assembly enters the first operating
state. After a communication connection 1s established
between the power drniving assembly 1n the first operating
mode and the controller, the power driving assembly in the
first operating state receives a control nstruction from the
controller. The power drniving assembly controls power
output of the power driving assembly according to the
received control mstruction. After the power driving assem-
bly 1s disconnected from the vehicle frame, the power
driving assembly enters a second operating mode. The
second operating mode 1s different from the first operating
mode. In the second operating mode, the power driving
assembly does not provide power output for the vehicle
frame. By adopting the technical solutions of the embodi-
ments of the present disclosure, functions of two types of
vehicles are realized by one vehicle. When the power
driving assembly 1s connected with the vehicle frame, the
whole vehicle may realize the function of a kart and has a
racing leature. When the power driving assembly 1s
detached (1.e., disconnected) from the vehicle frame, the
power driving assembly may realize the function of a
self-balancing scooter, and has the function of a transporta-
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tion tool. This type of vehicle with the functions of the kart
and the self-balancing scooter greatly improves the product
utilization, reduces economic pressure of consumers, and
reduces the resource waste.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a first flowchart of a control method according
to an embodiment of the present disclosure.

FIG. 2 1s a schematic diagram of connection between a
vehicle frame and a power driving assembly according to an
embodiment of the present disclosure.

FIG. 3 1s a second flowchart of the control method
according to an embodiment of the present disclosure.

FIG. 4 1s a schematic diagram of controlling, by a
manipulation assembly, a power driving assembly through a
controller according to an embodiment of the present dis-

closure.

FI1G. 5 1s a third flowchart of the control method according
to an embodiment of the present disclosure.

FIG. 6 1s a fourth tlowchart of the control method accord-
ing to an embodiment of the present disclosure.

FI1G. 7 1s a fifth flowchart of the control method according,
to an embodiment of the present disclosure.

FIG. 8 1s a sixth flowchart of the control method accord-
ing to an embodiment of the present disclosure.

FIG. 9 1s a seventh flowchart of the confrol method
according to an embodiment of the present disclosure.

FIG. 10 1s a first structure diagram of a vehicle frame
according to an embodiment of the present disclosure.

FI1G. 11 1s a second structure diagram of the vehicle frame
according to an embodiment of the present disclosure.

FIG. 12 1s a first structure diagram of a power driving
assembly according to an embodiment of the present dis-
closure.

FIG. 13 1s a second structure diagram of the power driving,
assembly according to an embodiment of the present dis-
closure.

FI1G. 14 1s a first schematic diagram of a vehicle according
to an embodiment of the present disclosure.

FIG. 15 1s a second schematic diagram of the vehicle
according to an embodiment of the present disclosure.

FIG. 16 1s a third schematic diagram of the vehicle
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

In order to understand characteristics and technical con-
tents 1 the embodiments of the present disclosure 1n more
detail, the implementation of the embodiments of the present
disclosure 1s elaborated in combination with the accompa-
nying drawings. The accompanying drawings are only used
for reference, but not intended to limit the embodiments of
the present disclosure.

FIG. 1 1s a first flowchart of a control method according
to an embodiment of the present disclosure. The control
method 1n the embodiment 1s applied to a vehicle frame. The
vehicle frame 1s configured to be connected with a power
driving assembly, and the vehicle frame 1s provided with a
manipulation assembly and a controller for controlling the
power driving assembly. As 1llustrated 1in FIG. 1, the control
method includes the following operations.

At S101, after the vehicle frame 1s connected with the
power driving assembly and a communication connection 1s
established between the controller and the power driving
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assembly, the controller detects a manipulation 1nstruction
from the manipulation assembly.

In the embodiment of the present disclosure, the vehicle
frame 1s of a frame structure 1n bridge connection to the front
and rear of a vehicle, and 1s the foundation of the vehicle.
The vehicle frame functions 1n supporting and connecting
various assemblies of the vehicle so that the various assem-
blies are kept in a relatively correct position relationship,
and bears various loads 1 and outside the vehicle. As

illustrated 1n (a) of FIG. 2, there 1s a controller and a
mampulation assembly on the vehicle frame. The controller
1s 1 wired or wireless connection with the manipulation
assembly. In an example, the controller 1s 1n wired connec-
tion with the mamipulation assembly; for example, the
controller and the manipulation assembly are connected by
wires, and the wires may be hidden 1n the vehicle frame. In
another example, the controller 1s 1n wireless connection
with the manipulation assembly; for example, the controller
and the manipulation assembly are connected by means of
Bluetooth communication.

In the embodiment of the present disclosure, the manipu-
lation assembly 1s any one or more assemblies capable of
controlling the vehicle, such as a steering wheel, an accel-
erator, a brake, a gear lever, and a light control button. A user
may manipulate the vehicle through the manipulation
assembly. After obtaining an operation of the user, the
mamipulation assembly generates a corresponding manipu-
lation 1nstruction and sends the manipulation instruction to
the controller for processing. After receiving the manipula-
tion instruction, the controller controls a target object based
on the manipulation instruction.

For example, 1n a case where the manipulation assembly
1s a steering wheel, when the user turns the steering wheel
which 1s provided with a sensor capable of detecting a turned
angle, the sensor can detect the turned angle of the steering
wheel, and a direction manipulation instruction can be
generated based on the turned angle and sent to the control-
ler. After receiving the direction manipulation instruction,
the controller determines a rotation angle of wheels, and
controls the wheels to rotate, thereby realizing the control of
the driving direction of the vehicle. It 1s to be noted that in
another embodiment, the sensor capable of detecting the
turned angle may also not be set on the steering wheel, the
turning of the steering wheel 1s not used for controlling
differential outputs of different wheels of the power driving
assembly, but 1s only used for controlling the steering of the
wheels except the power driving assembly, thereby changing
the driving direction of the vehicle.

In the embodiments of the present disclosure, the vehicle
frame 1s 1n detachable connection with the power driving
assembly. In an application scenario, the vehicle frame 1s
connected with the power driving assembly, then the vehicle
frame and the power driving assembly are assembled 1nto a
vehicle; and the power driving assembly 1s 1n wired or
wireless connection with the controller. In an example, the
controller 1s 1n wired connection with the power driving
assembly; for example, the controller and the power driving
assembly are connected by the wires. In another example,
the controller 1s 1n wireless connection with the power
driving assembly; for example, the controller and the power
driving assembly are connected by means of Bluetooth
communication. In such a manner, communication channels
are formed among the manipulation assembly, the controller
and the power driving assembly. The action of the controller
cnables the user to use the manipulation assembly to
mampulate the power driving assembly.
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In the embodiments of the present disclosure, the con-
nection mode between the vehicle frame and the power
driving assembly is not limited. The power driving assembly
may be buckled on the vehicle frame by means of a buckle.
The power driving assembly may also be inserted on the
vehicle frame by means of a slot. Of course, the power
driving assembly may also be fixed on the vehicle frame by
means ol screws and rivets.

After the vehicle frame 1s connected with the power
driving assembly and a communication connection 1s estab-
lished between the controller and the power driving assem-
bly, the controller detects a manipulation instruction from
the manipulation assembly; for example, the controller
detects an accelerator manipulation instruction from an
accelerator, detects a brake instruction from a brake assem-
bly, or detects a direction manipulation instruction from a
direction manipulation assembly.

At S102, i response to detecting the manipulation
instruction from the manipulation assembly and determining
that the manipulation instruction corresponds to the power
driving assembly, the controller generates, according to the
manipulation instruction, a control 1nstruction for control-
ling the power driving assembly, and sends the control
instruction to the power driving assembly.

In the embodiments of the present disclosure, when
detecting the mampulation 1nstruction of the manipulation
assembly, the controller first needs to determine the target
object corresponding to the manipulation instruction,
namely detecting which object the manipulation 1nstruction
needs to control. For example, when an instruction of
switching on the headlight from the light control button 1s
detected, 1t 1s determined that the object to be controlled 1s
the headlight of the vehicle. For another example, when the
direction manipulation instruction from the direction
manipulation assembly 1s, detected, 1t 1s determined that the
object to be controlled 1s the power driving assembly. For
another example, when the accelerator manipulation mstruc-
tion from the accelerator 1s detected, it 1s determined that the
object to be controlled 1s the power driving assembly.

If 1t 1s determined that the manipulation mstruction cor-
responds to the power driving assembly, the control 1nstruc-
tion for controlling the power driving assembly 1s generated
according to the manipulation instruction, and the control
istruction 1s sent to the power drniving assembly, thereby
performing corresponding control to the power driving
assembly.

In the embodiments of the present disclosure, the power
driving assembly 1s used as a part of the vehicle. The user
may convemently use the manipulation assembly on the
vehicle to control the power driving assembly through the
controller, such as acceleration, deceleration or turning, so
that the driving at a higher speed may be realized on the
premise of the assurance of safety and reliability, and the
user may use the vehicle to have racing entertainment.

The technical solutions of the embodiments of the present
disclosure are described below 1n further detail with refer-
ence to the exemplary implementation mode of the manipu-
lation assembly.

FIG. 3 1s a second flowchart of the control method
according to an embodiment of the present disclosure. The
control method 1n the embodiment 1s applied to the vehicle
frame. The vehicle frame 1s configured to be connected with
the power driving assembly, and the vehicle frame 1s pro-
vided with a manipulation assembly and a controller for
controlling the power driving assembly. The manipulation
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assembly includes the accelerator assembly. As 1llustrated 1n
FIG. 3, the control method includes the following opera-
tions.

At S301, after the vehicle frame 1s connected to the power
driving assembly and a communication connection is estab-
lished between the controller and the power driving assem-
bly, the controller detects an accelerator manipulation
instruction from the accelerator assembly.

In the embodiment of the present disclosure, as illustrated
in FI1G. 4, the manipulation assembly includes accelerator
assembly. Of course, the manipulation assembly may also
include other assemblies, such as the brake assembly, the
direction manipulation assembly, and/or a drive switch
assembly. The embodiment 1s illustrated by taking the
accelerator assembly in the manipulation assembly {for
example.

In the embodiment of the present disclosure, the form of
accelerator assembly 1s not limited. The accelerator assem-
bly may be either a hand control accelerator or a foot control
accelerator. By taking the hand control accelerator for
example, the form of the accelerator may be a knob, then the
user may control the accelerator by using the hand to turn the
knob. By taking the foot control accelerator for example, the
form of the accelerator may be a pedal, then the user may
control the accelerator by applying different pressures to
stamp on the pedal.

In the embodiment of the present disclosure, the accel-
erator assembly 1s 1n wired or wireless connection with the
controller. In an example, the controller 1s 1n wired connec-
tion with the accelerator assembly, for example, the con-
troller and the accelerator assembly are connected by the
wires, and the wires may be hidden 1n the vehicle frame. In
another example, the controller 1s 1n wireless connection
with the accelerator assembly; for example, the controller
and the accelerator assembly are connected by means of
Bluetooth communication.

After the vehicle frame 1s connected to the power driving
assembly and a communication connection 1s established
between the controller and the power driving assembly, the
controller detects the accelerator manipulation 1nstruction
from the accelerator assembly. Here, the accelerator manipus-
lation 1nstruction carries accelerator parameters. The accel-
erator parameters include, but are not limited to, a stamping
force applied on an accelerator pedal, a stroke change of the
accelerator pedal, and a rotation angle of the knob.

At S302, in response to detecting the accelerator manipu-
lation 1nstruction from the accelerator assembly, the con-
troller generates, according to the accelerator manipulation
instruction from the accelerator assembly, a first control
instruction used for controlling power output of the power
driving assembly. The first control instruction 1s used for
instructing the power driving assembly to increase the power
output.

In the embodiments of the present disclosure, 1n response
to detecting the accelerator manipulation instruction from
the accelerator assembly, the controller generates, according
to the accelerator manipulation nstruction from the accel-
crator assembly, the first control mstruction used for con-
trolling power output of the power driving assembly. Here,
the accelerator manipulation nstruction corresponds to the
accelerator assembly, the first control instruction corre-
sponds to the power driving assembly, and the controller
aims to convert the accelerator manipulation instruction
corresponding to the accelerator assembly into the first
control 1nstruction corresponding to the power driving
assembly. In an exemplary implementation, if the accelera-
tor parameter carried in the accelerator mampulation mnstruc-
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tion corresponding to the accelerator assembly 1s Al, and a
drive parameter carried 1n the first control 1nstruction 1s A2,
here, the drive parameters include, but are not limited to, the
following parameters: a rotation speed of the power driving
assembly and a rotation acceleration of the power driving °

assembly, then A2=F(Al), where F 1s a function, and F has

different forms ol expression according to the meanings
represented by Al and A2; for example, Al represents the
e

stamping force applied on the pedal, and A2 represents t

rotation acceleration of the power driving assembly. In an
implementation mode, A2=CxA]l, where C 1s a constant, the
greater the stamping force applied on the pedal, the higher
the rotation acceleration of the power driving assembly.
Here, no matter the rotation acceleration 1s high or low, the
rotation acceleration represents that the power dniving
assembly 1ncreases the power output. The technical solu-
tions of the embodiments of the present disclosure may use
the accelerator assembly to instruct, through the controller,

the power drniving assembly to increase the power output. 20

FIG. 5 1s a third flowchart of the control method according
to an embodiment of the present disclosure. The control
method 1n the embodiment 1s applied to the vehicle frame.
The vehicle frame 1s configured to be connected with the
power driving assembly, and the vehicle frame 1s provided 25
with a manipulation assembly and a controller for control-
ling the power driving assembly. The manipulation assem-
bly includes a brake assembly. As illustrated in FIG. 5, the
control method includes the following operations.

At 8501, after the vehicle frame 1s connected to the power 30
driving assembly and a communication connection 1s estab-
lished between the controller and the power driving assem-
bly, the controller detects a brake instruction from the brake
assembly.

In the embodiment of the present disclosure, as illustrated 35
in FIG. 4, the manipulation assembly includes the brake
assembly. Of course, the manipulation assembly may also
include other assemblies, such as the accelerator assembly,
the direction manipulation assembly, and the drive switch
assembly. The embodiment 1s 1llustrated by taking the brake 40
assembly 1n the manipulation assembly for example.

In the embodiment of the present disclosure, the form of
brake assembly 1s not limited. The brake assembly may be
either a hand control brake or a foot control brake.

In the embodiment of the present disclosure, the brake 45
assembly 1s 1 wired or wireless connection with the con-
troller. In an example, the controller 1s 1n wired connection
with the accelerator assembly, for example, the controller
and the accelerator assembly are connected by the wires, and
the wires may be hidden in the vehicle frame. In another 50
example, the controller 1s in wireless connection with the
brake assembly; for example, the controller and the brake
assembly are connected by means of Bluetooth communi-
cation.

After the vehicle frame 1s connected to the power driving 55
assembly and a communication connection 1s established
between the controller and the power driving assembly, the
controller detects the brake instruction from the brake
assembly. Here, the brake instruction carries brake force
parameters. The brake force parameters include, but are not 60
limited to, the following parameters: a stamping force
applied on a brake pedal and a stroke change of the brake
pedal.

At S502, 1n response to detecting the brake instruction
from the brake assembly, the controller generates, according 65
to the brake instruction from the brake assembly, a second
control instruction used for controlling power output of the
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power driving assembly. The second control instruction 1s
used for instructing the power driving assembly to reduce
the power output.

In the embodiments of the present disclosure, 1n response
to detecting the brake instruction from the brake assembly,
the controller generates, according to the brake instruction
from the brake assembly, the second control instruction used
for controlling power output of the power driving assembly.
Here, the brake instruction corresponds to the brake assem-
bly, the second control instruction corresponds to the power
driving assembly, and the controller aims to convert the
brake instruction corresponding to the brake assembly into
the second control 1nstruction corresponding to the power
driving assembly. In an exemplary implementation, 11 the
brake force parameter carried in the brake instruction cor-
responding to the brake assembly 1s D1, and the drive
parameter carried 1n the second control instruction 1s D2,
here, the drive parameters include, but are not limited to, the
following parameters: the rotation speed of the power driv-
ing assembly and a rotation deceleration of the power
driving assembly, then D2=1(D1), where 1 1s a function, and
 has different forms of expression according to the mean-
ings represented by D1 and D2; the greater the stamping
force applied on the brake pedal, the higher the rotation
deceleration of the power driving assembly. Here, no matter
the rotation deceleration 1s high or low, the rotation decel-
cration represents that the power driving assembly reduces
the power output. The technical solutions of the embodi-
ments ol the present disclosure may use the brake assembly
to 1nstruct, through the controller, the power driving assem-
bly to reduce the power output.

FIG. 6 1s a fourth flowchart of the control method accord-
ing to an embodiment of the present disclosure. The control
method 1n the embodiment 1s applied to the vehicle frame.
The vehicle frame 1s configured to be connected with the
power driving assembly, and the vehicle frame 1s provided
with a manipulation assembly and a controller for control-
ling the power driving assembly. The manipulation assem-
bly includes a direction manipulation assembly. As 1llus-
trated in FIG. 6, the control method includes the following
operations.

At S601, after the vehicle frame 1s connected to the power
driving assembly and a communication connection 1s estab-
lished between the controller and the power driving assem-
bly, the controller detects a direction manipulation nstruc-
tion from the direction manipulation assembly.

In the embodiment of the present disclosure, as illustrated
in FIG. 4, the manipulation assembly includes the direction
mampulation assembly. Of course, the manipulation assem-
bly may also include other assemblies, such as the accel-
erator assembly, the brake assembly, and the drive switch
assembly. The embodiment 1s illustrated by taking the
direction manipulation assembly 1n the manipulation assem-
bly for example.

In the embodiment of the present disclosure, the direction
mamipulation assembly may be 1n the form of the steering
wheel, and the user may control the direction manipulation
assembly by turning the steering wheel.

In the embodiment of the present disclosure, the direction
mampulation assembly 1s 1 wired or wireless connection
with the controller. In an example, the controller 1s 1n wired
connection with the direction manipulation assembly, for
example, the controller and the direction manipulation
assembly are connected by the wires, and the wires may be
hidden in the vehicle frame. In another example, the con-
troller 1s 1n wireless connection with the direction manipu-
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lation assembly; for example, the controller and the direc-
tion manipulation assembly are connected by means of
Bluetooth communication.

After the vehicle frame 1s connected to the power driving
assembly and a communication connection 1s established
between the controller and the power driving assembly, the
controller detects the direction manipulation instruction
from the direction manipulation assembly. Here, the direc-
tion manipulation nstruction carries the turned angle of the
steering wheel, and the direction mampulation assembly 1s
provided with a sensor capable of detecting the turned angle
of the steering wheel.

At S602, 1n response to detecting the direction manipu-
lation nstruction from the direction manipulation assembly,
the controller generates, according to the direction manipu-
lation nstruction from the direction manipulation assembly,
a third control 1nstruction used for controlling power output
of the power driving assembly. The third control instruction
1s used for instructing different drive units 1n the power
driving assembly to provide differential power outputs.

In the embodiments of the present disclosure, 1n response
to detecting the direction manipulation instruction from the
direction manipulation assembly, the controller generates,
according to the direction manipulation mstruction from the
direction manipulation assembly, the third control instruc-
tion used for controlling power output of the power driving,
assembly. Here, the direction manipulation instruction cor-
responds to the direction manipulation assembly, the third
control instruction corresponds to the power driving assem-
bly, and the controller aims to convert the direction manipu-
lation instruction corresponding to the direction manipula-
tion assembly 1nto the third control 1nstruction
corresponding to the power driving assembly. In an exem-
plary implementation, 1i the turned angle carried in the
direction mampulation instruction corresponding to the
direction manipulation assembly 1s G1, and the drive param-
cter carried 1n the third control mnstruction 1s G2 (gl, g2),
where gl represents the rotation speed of the left drive unit
in the power driving assembly,, and g2 represents the rotation
speed of the right drive unit 1n the power driving assembly,
when gl 1s greater than g2, the whole vehicle turns right;
when gl 1s less than g2, the whole vehicle turns left; and
when gl 1s equal to g2, the vehicle goes straight forward.
The greater the turned angle G1, the greater the difference
value between gl and g2. Through the technical solutions of
the embodiments of the present disclosure, the rotation
speed of each drive umit 1n the power driving assembly 1s
reasonably deduced according to the turned angle in the
direction manipulation instruction, and then each of the
drive units 1s controlled to rotate differentially (namely the
power outputs) according to the corresponding rotation
speed.

FI1G. 7 1s a fifth flowchart of the control method according
to an embodiment of the present disclosure. The control
method 1n the embodiment 1s applied to the vehicle frame.
The vehicle frame 1s configured to be connected with the
power driving assembly, and the vehicle frame 1s provided
with a manipulation assembly and a controller for control-
ling the power driving assembly. The power driving assem-
bly and the vehicle frame are connected in the following
ways:

1) the power driving assembly 1s only connected to a front
end of the vehicle frame, and serves as a front driving
power assembly of the vehicle frame; or,

2) the power driving assembly 1s only connected to a rear
end of the vehicle frame, and serves as a rear driving
power assembly of the vehicle frame; or,
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3) the power driving assembly connected to the front end
of the vehicle frame serves as the front driving power
assembly of the vehicle frame, and the power driving
assembly connected to the rear end of the vehicle frame
serves as the rear driving power assembly of the vehicle
frame.

When the power driving assembly connected to the front
end of the vehicle frame serves as the front driving power
assembly of the vehicle frame, and the power driving
assembly connected to the rear end of the vehicle frame
serves as the rear driving power assembly of the vehicle
frame, the manipulation assembly 1ncludes the drive switch
assembly. As 1illustrated in FIG. 7, the control method
includes the following operations.

At S701, after the vehicle frame 1s connected to the power
driving assembly and a communication connection 1s estab-
lished between the controller and the power driving assem-
bly, the controller detects the direction manipulation mnstruc-
tion from the drive switch assembly.

In the embodiment of the present disclosure, as illustrated
in FIG. 4, the manipulation assembly includes the drive
switch assembly. Of course, the manipulation assembly may
also include other assemblies, such as the accelerator assem-
bly, the brake assembly, and the direction manipulation
assembly. The embodiment 1s 1llustrated by taking the drive
switch assembly 1n the manipulation assembly for example.

In the embodiment of the present disclosure, the drive
switch assembly may be 1n the form of the button, and the
user may control the drive switch assembly through the
button.

In the embodiment of the present disclosure, the drnive
switch assembly 1s in wired or wireless connection with the
controller. In an example, the controller 1s 1n wired connec-
tion with the drive switch assembly, for example, the con-
troller and the drive switch assembly are connected by the
wires, and the wires may be hidden 1n the vehicle frame. In
another example, the controller 1s 1n wireless connection
with the drive switch assembly; for example, the controller
and the drive switch assembly are connected by means of
Bluetooth communication.

After the vehicle frame 1s connected to the power driving
assembly and a communication connection 1s established
between the controller and the power driving assembly, the
controller detects the drive switch 1nstruction from the drive
switch assembly. Here, the drive switch instruction carries
the drive modes to be switched. The drive modes at least
include: a first drive mode, a second drive mode and a third
drive mode. In the first drive mode, the power driving
assembly only connected to the front end of the vehicle
frame provides the power output. In the second drive mode,
the power driving assembly only connected to the rear end
of the vehicle frame provides the power output. In the third
drive mode, both the power driving assembly connected to
the front end of the vehicle frame and the power driving
assembly connected to the rear end of the vehicle frame
provide the power output.

At S702, 1n response to detecting the drive switch instruc-
tion from the drive switch assembly, the controller gener-
ates, according to the drive switch mstruction from the drive
switch assembly, a fourth control instruction used for con-
trolling the drive modes of the power driving assembly. The
fourth control instruction 1s used for instructing the power
driving assembly to switch the drive modes.

In the embodiment of the present disclosure, in response
to detecting the drive switch instruction from the drive
switch assembly, the controller generates, according to the
drive switch 1nstruction from the drive switch assembly, the
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fourth control instruction used for controlling the drive
modes of the power driving assembly.

It the drive switch instruction carries the first drive mode,
the fourth control instruction controls the power driving
assembly on the front end of the vehicle frame to be 1n a
driving state. Here, the power drniving assembly 1s in the
driving state means the power driving assembly may provide
the power output.

If the drive switch instruction carries the second drive
mode, the fourth control instruction controls the power
driving assembly on the rear end of the vehicle frame to be
in the driving state.

If the drive switch instruction carries the third drive mode,
the fourth control instruction controls the power driving
assemblies on the front end and the rear end of the vehicle
frame to be 1n the driving state at the same time.

FI1G. 8 15 a sixth flowchart of the control method accord-
ing to an embodiment of the present disclosure. The control
method 1n the embodiment 1s applied to the power driving,
assembly. The power driving assembly 1s configured to be
connected with the vehicle frame. The vehicle frame 1is
provided with the manipulation assembly. The controller for
controlling the power driving assembly 1s set on the vehicle
frame or on the power driving assembly. As illustrated 1n
FIG. 8, the control method includes the following opera-
tions.

At S801, after the power driving assembly 1s connected to
the vehicle frame, the power driving assembly enters a first
operating mode.

In the embodiment of the present disclosure, the vehicle
frame 1s of a frame structure 1n bridge connection to the front
and rear of a vehicle, and 1s the foundation of the vehicle.
The vehicle frame functions 1n supporting and connecting
various assemblies of the vehicle so that the various assem-
blies are kept 1n a relatively correct position relationship,
and bears various loads 1n and outside the vehicle.

In an implementation mode, as illustrated 1n (a) of FIG. 2,
there 1s the controller used for controlling the power driving,
assembly and the manipulation assembly on the vehicle
frame. The controller 1s 1n wired or wireless connection with
the manipulation assembly. In an example, the controller 1s
in wired connection with the manipulation assembly; for
example, the controller and the manipulation assembly are
connected by wires, and the wires may be hidden in the
vehicle frame. In another example, the controller 1s in
wireless connection with the manipulation assembly; for
example, the controller and the manipulation assembly are
connected by means ol Bluetooth communication.

In another implementation mode, as illustrated 1 (b) of
FIG. 2, there 1s the manipulation assembly on the vehicle
frame, and there 1s the controller used for controlling the
power driving assembly on the power driving assembly. The
controller 1s 1n wired or wireless connection with the
manipulation assembly. In an example, the controller 1s 1n
wired connection with the mamipulation assembly; for
example, the controller and the manipulation assembly are
connected by the wires. In another example, the controller 1s
in wireless connection with the manipulation assembly; for
example, the controller and the manipulation assembly are
connected by means ol Bluetooth communication.

In the embodiment of the present disclosure, the manipu-
lation assembly 1s any one or more assemblies capable of
controlling the vehicle, such as a steering wheel, an accel-
erator, a brake, a gear lever, and a light control button. A user
may manipulate the wvehicle through the manipulation
assembly. After obtaining an operation of the user, the
manipulation assembly generates a corresponding manipu-
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lation 1nstruction and sends the manipulation instruction to
the controller for processing. After receiving the manipula-
tion instruction, the controller controls a target object based
on the mamipulation nstruction.

For example, 1n a case where the manipulation assembly
1s a steering wheel, when the user turns the steering wheel
which 1s provided with a sensor capable of detecting a turned
angle, the sensor can detect the turned angle of the steering
wheel, and a direction manipulation instruction can be
generated based on the turned angle and sent to the control-
ler. After receiving the direction manipulation instruction,
the controller determines a rotation angle of wheels, and
controls the wheels to rotate, thereby realizing the control of
the driving direction of the vehicle. It 1s to be noted that in
another embodiment, the sensor capable of detecting the
turned angle may also not be set on the steering wheel, the
turning of the steering wheel 1s not used for controlling
differential outputs of different wheels of the power driving
assembly, but 1s only used for controlling the steering of the
wheels except the power driving assembly, thereby changing
the driving direction of the vehicle.

In the embodiments of the present disclosure, the vehicle
frame 1s 1n detachable connection with the power driving
assembly. In an application scenario, the vehicle frame 1s
connected with the power driving assembly, then the vehicle
frame and the power driving assembly are assembled 1nto a
vehicle.

In the embodiments of the present disclosure, the con-
nection mode between the vehicle frame and the power
driving assembly 1s not limited. The power driving assembly
may be buckled on the vehicle frame by means of the buckle.
The power driving assembly may also be inserted on the
vehicle frame by means of the slot. Of course, the power
driving assembly may also be fixed on the vehicle frame by
means ol the screws and rivets.

In the embodiment of the present disclosure, the power
driving assembly has two operating states. After the power
driving assembly 1s connected to the vehicle frame, the
power driving assembly enters the first operating state. After
the power driving assembly 1s disconnected from the vehicle
frame, the power driving assembly enters the second oper-
ating mode.

At S802, after a communication connection 1s established
between the power driving assembly 1n the first operating
mode and the controller, the power driving assembly in the
first operating mode receives a control instruction from the
controller.

In an implementation mode, the controller 1s set on the
vehicle frame, and the power driving assembly 1s 1n wired or
wireless connection with the controller. In an example, the
controller 1s in wired connection with the power driving
assembly; for example, the controller and the power driving
assembly are connected by the wires. In another example,
the controller 1s 1n wireless connection with the power
driving assembly; for example, the controller and the power
driving assembly are connected by means of Bluetooth
communication. In such a manner, communication channels
are formed among the manipulation assembly, the controller
and the power driving assembly. The action of the controller
cnables the user to use the manipulation assembly to
mampulate the power driving assembly.

In another implementation mode, the controller 1s set on
the power driving assembly, and the controller on the power
driving assembly 1s 1n wired or wireless connection with the
mampulation assembly on the vehicle frame. In such a
manner, the communication channel 1s formed between the
mampulation assembly and the controller 1n the power
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driving assembly. The action of the controller enables the
user to use the manipulation assembly to manipulate the
power driving assembly.

At S803, the power driving assembly controls power
output of the power driving assembly according to the
received control mnstruction.

In the embodiment of the present disclosure, as illustrated
in FIG. 4, the manipulation assemblies include the accel-
crator assembly, the brake assembly, the direction manipu-
lation assembly, the drive switch assembly, and so on. The
implementation of each mampulation assembly 1s 1llustrated
below.

In an implementation mode, the manipulation assemblies
include the accelerator assembly. Correspondingly, that the
power driving assembly controls power output of the power
driving assembly according to the received control instruc-
tion 1ncludes that:

the power driving assembly receives the first control

instruction from the controller, wherein the first control
istruction 1s used for instructing the power driving
assembly to increase the power output; and

according to the first control instruction, a power increase

strategy of the power driving assembly 1s determined,
and the power driving assembly controls to increase the
power output of the power driving assembly based on
the power increase strategy.

In the embodiment of the present disclosure, the form of
accelerator assembly 1s not limited. The accelerator assem-
bly may be either the hand control accelerator or the foot
control accelerator. By taking the hand control accelerator
for example, the form of the accelerator may be a knob, then
the user may control the accelerator by using the hand to turn
the knob. By taking the foot control accelerator for example,
the form of the accelerator may be a pedal, then the user may
control the accelerator by applying different pressures to
stamp on the pedal.

In the embodiment of the present disclosure, the accel-
erator assembly 1s 1n wired or wireless connection with the
controller. In an example, the controller 1s 1n wired connec-
tion with the accelerator assembly, for example, the con-
troller and the accelerator assembly are connected by the
wires, and the wires may be hidden 1n the vehicle frame. In
another example, the controller 1s 1n wireless connection
with the accelerator assembly; for example, the controller
and the accelerator assembly are connected by means of
Bluetooth communication.

Here, the first control instruction carriers the drive param-
cters. The drnive parameters include, but are not limited to,
the following parameters: the rotation speed of the power
driving assembly and the rotation acceleration of the power
driving assembly. The power increase strategy correspond-
ing to the first control instruction 1s that: the rotation speed
and the rotation acceleration of each drive unit are controlled
according to the drive parameters 1n the first control instruc-
tion.

In another implementation mode, the manipulation
assemblies include the accelerator assembly. Correspond-
ingly, that the power driving assembly controls power output
of the power driving assembly according to the received
control instruction includes that:

the power driving assembly receives the second control

instruction from the controller, wherein the second
control instruction 1s used for instructing the power
driving assembly to reduce the power output; and
according to the second control instruction, a power
reduction strategy of the power driving assembly 1s
determined, and the power driving assembly controls to
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reduce the power output of the power driving assembly
based on the power reduction strategy.

In the embodiment of the present disclosure, the form of
brake assembly 1s not limited. The brake assembly may be
either the hand control brake or the foot control brake.

In the embodiment of the present disclosure, the brake
assembly 1s 1n wired or wireless connection with the con-
troller. In an example, the controller 1s 1n wired connection
with the brake assembly, for example, the controller and the
brake assembly are connected by the wires, and the wires
may be hidden 1n the vehicle frame. In another example, the
controller 1s 1n wireless connection with the brake assembly;
for example, the controller and the brake assembly are
connected by means of Bluetooth communication.

Here, the second control instruction carriers the drive
parameters. The drive parameters include, but are not lim-
ited to, the following parameters: the rotation speed of the
power driving assembly and the rotation deceleration of the
power driving assembly. The power reduction strategy cor-
responding to the second control instruction 1s that: the
rotation speed and the rotation deceleration of each drive
unit are controlled according to the drive parameters in the
second control instruction.

In yet another implementation mode, the manipulation
assemblies include the direction manipulation assembly.
Correspondingly, that the power driving assembly controls
power output of the power driving assembly according to the
received control struction includes that:

the power driving assembly receives the third control

instruction from the controller, wherein the third con-
trol instruction 1s used for instructing different drive
units 1n the power driving assembly to provide difler-
ential power outputs; and

a differential power output strategy of the power driving

assembly 1s determined according to the third control
instruction, and the different drive umits in the power
driving assembly are controlled, based on the difleren-
tial power output strategy, to provide the differential
power outputs.

In the embodiment of the present disclosure, the direction
mamipulation assembly may be in the form of the steering
wheel, and the user may control the direction manipulation
assembly by turning the steering wheel.

In the embodiment of the present disclosure, the direction
mampulation assembly 1s 1 wired or wireless connection
with the controller. In an example, the controller 1s 1n wired
connection with the direction manipulation assembly, for
example, the controller and the direction manipulation
assembly are connected by the wires, and the wires may be
hidden in the vehicle frame. In another example, the con-
troller 1s 1n wireless connection with the direction manipu-
lation assembly; for example, the controller and the direc-
tion manipulation assembly are connected by means of
Bluetooth communication.

Here, the drive parameter carried in the third control
istruction 1s G2 (gl, g2), where gl represents the rotation
speed of the left drive unit in the power driving assembly,
and g2 represents the rotation speed of the rnght drive unit 1n
the power driving assembly, when gl 1s greater than g2, the
whole vehicle turns right; when gl 1s less than g2, the whole
vehicle turns left; and when gl 1s equal to g2, the vehicle
goes straight ahead. The greater the turned angle of the
steering wheel, the greater the diflerence value between gl
and g2.

In the embodiment of the present disclosure, the power
driving assembly and the vehicle frame are connected 1n the
following ways:
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1) the power driving assembly 1s only connected to a front
end of the vehicle frame, and serves as the front driving
power assembly of the vehicle frame; or,

2) the power driving assembly 1s only connected to a rear
end of the vehicle frame, and serves as the rear driving
power assembly of the vehicle frame; or,

3) the power driving assembly connected to the front end
of the vehicle frame serves as the front driving power
assembly of the vehicle frame, and the power driving
assembly connected to the rear end of the vehicle frame
serves as the rear driving power assembly of the vehicle
frame.

When the power driving assembly connected to the front
end of the vehicle frame serves as the front driving power
assembly of the vehicle frame, and the power driving
assembly connected to the rear end of the vehicle frame
serves as the rear driving power assembly of the vehicle
frame, the power driving assembly receives the fourth
control instruction from the controller. The fourth control
instruction 1s used for instructing the power driving assem-
bly to switch the drive modes. The drive modes at least
include: the first drive mode, the second drive mode and the
third drive mode. In the first drive mode, the power driving,
assembly only connected to the front end of the vehicle
frame provides the power output. In the second drive mode;
the power driving assembly only connected to the rear end
ol the vehicle frame provides the power output. In the third
drive mode, both the power driving assembly connected to
the front end of the vehicle frame and the power driving
assembly connected to the rear end of the vehicle frame
provide the power output.

FIG. 9 1s a seventh flowchart of the conftrol method
according to an embodiment of the present disclosure. The
control method 1n the embodiment 1s applied to the power
driving assembly. The power driving assembly 1s configured
to be connected with the vehicle frame. The vehicle frame 1s
provided with the manipulation assembly. The controller for
controlling the power driving assembly 1s set on the vehicle
frame or on the power driving assembly. As illustrated 1n
FIG. 9, the control method includes the following opera-
tions.

At S901, after the power driving assembly 1s connected to
the vehicle frame, the power driving assembly enters the first
operating mode.

In the embodiment of the present disclosure, the vehicle
frame 1s of a frame structure 1n bridge connection to the front
and rear of a vehicle, and 1s the foundation of the vehicle.
The vehicle frame functions 1n supporting and connecting
various assemblies of the vehicle so that the various assem-
blies are kept 1n a relatively correct position relationship,
and bears various loads in and outside the vehicle.

In an implementation mode, as illustrated 1n (a) of FIG. 2,
there 1s the controller used for controlling the power driving,
assembly and the manipulation assembly on the vehicle
frame. The controller 1s 1n wired or wireless connection with
the manipulation assembly. In an example, the controller 1s
in wired connection with the manipulation assembly; for
example, the controller and the manipulation assembly are
connected by wires, and the wires may be hidden in the
vehicle frame. In another example, the controller 1s in
wireless connection with the manipulation assembly; for
example, the controller and the manipulation assembly are
connected by means of Bluetooth communication.

In another implementation mode, as illustrated 1 (b) of
FIG. 2, there 1s the manipulation assembly on the vehicle
frame, and there 1s the controller used for controlling the
power driving assembly on the power driving assembly. The
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controller 1s 1n wired or wireless connection with the
mampulation assembly. In an example, the controller 1s 1n
wired connection with the manipulation assembly; for
example, the controller and the manipulation assembly are
connected by the wires. In another example, the controller 1s
in wireless connection with the manipulation assembly; for
example, the controller and the manipulation assembly are
connected by means ol Bluetooth communication.

In the embodiment of the present disclosure, the manipu-
lation assembly 1s any one or more assemblies capable of
controlling the vehicle, such as a steering wheel, an accel-
erator, a brake, a gear lever, and a light control button. A user
may manipulate the vehicle through the manipulation
assembly. After obtaining an operation of the user, the
mamipulation assembly generates a corresponding manipu-
lation 1nstruction and sends the manipulation instruction to
the controller for processing. After receiving the manipula-
tion instruction, the controller controls a target object based
on the manipulation instruction.

For example, 1n a case where the manipulation assembly
1s a steering wheel, when the user turns the steering wheel
which 1s provided with a sensor capable of detecting a turned
angle, the sensor can detect the turned angle of the steering
wheel, and a direction manipulation instruction can be
generated based on the turned angle and sent to the control-
ler. After receiving the direction manipulation instruction,
the controller determines a rotation angle of wheels, and
controls the wheels to rotate, thereby realizing the control of
the driving direction of the vehicle. It 1s to be noted that in
another embodiment, the sensor capable of detecting the
turned angle may also not be set on the steering wheel, the
turning of the steering wheel 1s not used for controlling
differential outputs of different wheels of the power driving
assembly, but 1s only used for controlling the steering of the
wheels except the power driving assembly, thereby changing
the driving direction of the vehicle.

In the embodiments of the present disclosure, the vehicle
frame 1s 1n detachable connection with the power driving
assembly. In an application scenario, the vehicle frame 1s
connected with the power driving assembly, then the vehicle
frame and the power driving assembly are assembled 1nto a
vehicle.

In the embodiments of the present disclosure, the con-
nection mode between the vehicle frame and the power
driving assembly 1s not limited. The power driving assembly
may be buckled on the vehicle frame by means of the buckle.
The power driving assembly may also be inserted on the
vehicle frame by means of the slot. Of course, the power
driving assembly may also be fixed on the vehicle frame by
means ol the screws and rivets.

In the embodiment of the present disclosure, the power
driving assembly has two operating states. After the power
driving assembly 1s connected to the vehicle frame, the
power driving assembly enters the first operating state. After
the power driving assembly 1s disconnected from the vehicle
frame, the power driving assembly enters the second oper-
ating mode.

At S902, after a communication connection 1s established
between the power drniving assembly 1n the first operating
mode and the controller, the power driving assembly in the
first operating mode receives a control instruction from the
controller.

In an implementation mode, the controller 1s set on the
vehicle frame, and the power driving assembly 1s 1n wired or
wireless connection with the controller. In an example, the
controller 1s 1n wired connection with the power driving
assembly; for example, the controller and the power driving




US 11,440,402 B2

17

assembly are connected by the wires. In another example,
the controller 1s 1n wireless connection with the power
driving assembly; for example, the controller and the power
driving assembly are connected by means of Bluetooth
communication. In such a manner, communication channels
are formed among the mampulation assembly, the controller
and the power driving assembly. The action of the controller
cnables the user to use the manipulation assembly to
manipulate the power driving assembly.

In another implementation mode, the controller 1s set on
the power driving assembly, and the controller on the power
driving assembly 1s 1n wired or wireless connection with the
manipulation assembly on the vehicle frame. In such a
manner, the communication channel 1s formed between the
manipulation assembly and the controller in the power
driving assembly. The action of the controller enables the
user to use the manipulation assembly to manipulate the
power driving assembly.

At S903, the power driving assembly controls power
output of the power driving assembly according to the
received control mstruction.

In the embodiment of the present disclosure, as illustrated
in FIG. 4, the manipulation assemblies include the accel-
erator assembly, the brake assembly, the direction manipu-
lation assembly, the drive switch assembly, and so on. The
implementation of each mamipulation assembly 1s 1llustrated
below.

In an implementation mode, the manipulation assemblies
include the accelerator assembly. Correspondingly, that the
power driving assembly controls power output of the power
driving assembly according to the received control mstruc-
tion 1ncludes that:

the power driving assembly receives the first control

instruction from the controller, wherein the first control
istruction 1s used for instructing the power driving
assembly to increase the power output;

according to the first control 1nstruction, a power increase

strategy of the power driving assembly 1s determined,
and the power driving assembly controls to increase the
power output of the power driving assembly based on
the power increase strategy.

In the embodiment of the present disclosure, the form of

accelerator assembly 1s not limited. The accelerator assem-
bly may be either the hand control accelerator or the foot
control accelerator. By taking the hand control accelerator
for example, the form of the accelerator may be a knob, then
the user may control the accelerator by using the hand to turn
the knob. By taking the foot control accelerator for example,
the form of the accelerator may be a pedal, then the user may
control the accelerator by applying different pressures to
stamp on the pedal.

In the embodiment of the present disclosure, the accel-
erator assembly 1s 1n wired or wireless connection with the
controller. In an example, the controller 1s 1n wired connec-
tion with the accelerator assembly, for example, the con-
troller and the accelerator assembly are connected by the
wires, and the wires may be hidden 1n the vehicle frame. In
another example, the controller 1s 1n wireless connection
with the accelerator assembly; for example, the controller
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Here, the first control instruction carriers the drive param-
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the following parameters: the rotation speed of the power
driving assembly and the rotation acceleration of the power
driving assembly. The power increase strategy correspond-
ing to the first control instruction 1s that: the rotation speed
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and the rotation acceleration of each drive unit are controlled
according to the drive parameters 1n the first control mstruc-
tion.
In another implementation mode, the manipulation
assemblies include the accelerator assembly. Correspond-
ingly, that the power driving assembly controls power output
of the power driving assembly according to the received
control instruction includes that:
the power driving assembly receives the second control
instruction from the controller, wherein the second
control istruction 1s used for instructing the power
driving assembly to reduce the power output;

according to the second control instruction, a power
reduction strategy of the power driving assembly 1s
determined, and the power driving assembly controls to
reduce the power output of the power driving assembly
based on the power reduction strategy.

In the embodiment of the present disclosure, the form of
brake assembly 1s not limited. The brake assembly may be
cither the hand control brake or the foot control brake.

In the embodiment of the present disclosure, the brake
assembly 1s 1 wired or wireless connection with the con-
troller. In an example, the controller 1s 1n wired connection
with the brake assembly, for example, the controller and the
brake assembly are connected by the wires, and the wires
may be hidden in the vehicle frame. In another example, the
controller 1s 1n wireless connection with the brake assembly;
for example, the controller and the brake assembly are
connected by means of Bluetooth communication.

Here, the second control instruction carriers the drive
parameters. The drive parameters include, but are not lim-
ited to, the following parameters: the rotation speed of the
power driving assembly and the rotation deceleration of the
power driving assembly. The power reduction strategy cor-
responding to the second control instruction 1s that: the
rotation speed and the rotation deceleration of each drive
unit are controlled according to the drive parameters in the
second control instruction.

In yet another implementation mode, the manipulation
assemblies include the direction mamipulation assembly.
Correspondingly, that the power driving assembly controls
power output of the power driving assembly according to the
received control struction includes that:

the power driving assembly receives the third control

instruction from the controller, wherein the third con-
trol instruction 1s used for instructing different drive
units 1n the power driving assembly to provide difler-
ential power outputs; and

a differential power output strategy of the power driving

assembly 1s determined according to the third control
istruction, and the different drive umits in the power
driving assembly are controlled, based on the differen-
tial power output strategy, to provide the differential
power outputs.

In the embodiment of the present disclosure, the direction
mamipulation assembly may be 1n the form of the steering
wheel, and the user may control the direction manipulation
assembly by turning the steering wheel.

In the embodiment of the present disclosure, the direction
mampulation assembly 1s 1 wired or wireless connection
with the controller. In an example, the controller 1s 1n wired
connection with the direction manipulation assembly, for
example, the controller and the direction manipulation
assembly are connected by the wires, and the wires may be
hidden in the vehicle frame. In another example, the con-
troller 1s 1n wireless connection with the direction manipu-
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lation assembly; for example, the controller and the direc-
tion manipulation assembly are connected by means of
Bluetooth communication.

Here, the dnve parameter carried in the third control
istruction 1s G2 (gl, g2), where gl represents the rotation
speed of the left drive unit in the power driving assembly,
and g2 represents the rotation speed of the right drive unit 1n
the power driving assembly, when gl 1s greater than g2, the
whole vehicle turns right; when gl 1s less than g2, the whole
vehicle turns left; and when gl 1s equal to g2, the vehicle
goes straight ahead. The greater the turned angle of the
steering wheel, the greater the diflerence value between gl
and g2.

In the embodiment of the present disclosure, the power
driving assembly and the vehicle frame are connected 1n the
following ways:

1) the power driving assembly 1s only connected to a front
end of the vehicle frame, and serves as the front driving
power assembly of the vehicle frame; or,

2) the power driving assembly 1s only connected to a rear
end of the vehicle frame, and serves as the rear driving
power assembly of the vehicle frame; or,

3) the power driving assembly connected to the front end
of the vehicle frame serves as the front driving power
assembly of the vehicle frame, and the power driving
assembly connected to the rear end of the vehicle frame
serves as the rear driving power assembly of the vehicle
frame.

When the power drniving assembly connected to the front
end of the vehicle frame serves as the front driving power
assembly of the vehicle frame, and the power driving
assembly connected to the rear end of the vehicle frame
serves as the rear driving power assembly of the vehicle
frame, the power driving assembly receives the fourth
control instruction from the controller. The fourth control
instruction 1s used for instructing the power driving assem-
bly to switch the drive modes. The drive modes at least
include: the first drive mode, the second drive mode and the
third drive mode. In the first drive mode, the power driving,
assembly only connected to the front end of the vehicle
frame provides the power output. In the second drive mode,
the power driving assembly only connected to the rear end
ol the vehicle frame provides the power output. In the third
drive mode, both the power driving assembly connected to
the front end of the vehicle frame and the power driving
assembly connected to the rear end of the vehicle frame
provide the power output.

At 8904, after the power driving assembly 1s disconnected
from the vehicle frame, the power driving assembly enters
the second operating mode. The second operating mode 1s
different from the first operating mode. In the second oper-
ating mode, the power driving assembly does not provide
power output for the vehicle frame.

Here, the power driving assembly has a self-balancing
system. In the first operating mode, the self-balancing sys-
tem of the power driving assembly does not operate, and the
power driving assembly provides power output for the
vehicle frame. In the second operating mode, the seli-
balancing system of the power driving assembly operates.

In the embodiment of the present disclosure, the seli-
balancing system may detect the gravity center of human
body, and control the power output of each drive unit 1n the
power driving assembly according to the gravity center of
human body, thereby realizing the following operations of
the power driving assembly: going forward, going back-
ward, turning and stopping. For example, when the gravity
center ol human body leans to the left, the self-balancing
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system controls the power driving assembly to turn left;
when the gravity center of human body leans to the right, the
seli-balancing system controls the power driving assembly
to turn right; when the gravity center of human body leans
forward, the seli-balancing system controls the power driv-
ing assembly to go forward; and when the gravity center of
human body leans backward, the selif-balancing system
controls the power driving assembly to go backward or
decelerate or stop.

FIG. 10 1s a first structure diagram of the vehicle frame
according to an embodiment of the present disclosure. As
illustrated 1n FIG. 10, the vehicle frame 10 1s configured to
be connected with the power driving assembly, and the
vehicle frame 10 1s provided with the controller 101 for
controlling the power driving assembly, and the manipula-
tion assembly. After the vehicle frame 10 1s connected to the
power driving assembly, and the controller 101 1s 1n com-
munication connection with the power driving assembly,

the controller 101 1s configured to detect the manipulation
istruction from the manipulation assembly, 1n
response to detecting the manipulation istruction from
the mampulation assembly and determining that the
mampulation instruction corresponds to the power
driving assembly, generate, according to the manipu-
lation 1nstruction, the control mstruction for controlling
the power driving assembly, and send the control
instruction to the power driving assembly.

In an implementation mode, the manipulation assembly
includes the accelerator assembly 102. The accelerator
assembly 102 1s connected with the controller 101.

The controller 101 1s configured to generate, according to
the accelerator manipulation instruction from the accelerator
assembly 102, the first control instruction used for control-
ling power output of the power driving assembly. The {first
control mstruction i1s used for nstructing the power driving
assembly to increase the power output.

In an implementation mode, the manipulation assembly
includes the brake assembly 103. The brake assembly 103 1s
connected with the controller 101.

The controller 101 1s configured to generate, according to
the brake instruction from the brake assembly 103, the
second control mstruction used for controlling power output
of the power driving assembly. The second control instruc-
tion 1s used for instructing the power driving assembly to
reduce the power output.

In an implementation mode, the manipulation assembly
includes the direction mamnipulation assembly 104. The
direction mampulation assembly 104 1s connected with the
controller 101.

The controller 101 is configured to generate, according to
the direction manipulation instruction from the direction
mampulation assembly 104, the third control instruction
used for controlling power output of the power driving
assembly. The third control instruction 1s used for 1instructing
the different drive units 1n the power driving assembly to
provide differential power outputs.

In the embodiment of the present disclosure, the power
driving assembly and the vehicle frame 10 are connected 1n
the following ways:

1) the power driving assembly 1s only connected to a front
end of the vehicle frame 10, and serves as a front
driving power assembly of the vehicle frame 10; or,

2) the power driving assembly 1s only connected to a rear
end of the vehicle frame 10, and serves as a rear driving
power assembly of the vehicle frame 10; or,

3) the power driving assembly connected to the front end
of the vehicle frame 10 serves as the front driving
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power assembly of the vehicle frame 10, and the power
driving assembly connected to the rear end of the
vehicle frame 10 serves as the rear driving power
assembly of the vehicle frame 10.

When the power driving assembly connected to the front 5
end of the vehicle frame 10 serves as the front driving power
assembly of the vehicle frame 10, and the power driving
assembly connected to the rear end of the vehicle frame 10
serves as the rear driving power assembly of the vehicle
frame 10, the manipulation assembly includes the drive 10
switch assembly 105. The drive switch assembly 105 1s
connected with the controller 101.

The controller 101 1s configured to generate, according to
the drive switch instruction from the drive switch assembly
105, the fourth control instruction used for controlling the 15
drive modes of the power drniving assembly. The fourth
control mstruction i1s used for mnstructing the power driving
assembly to switch the drive modes.

The drive modes at least include: the first drive mode, the
second drive mode and the third drive mode. In the first drive 20
mode, the power drniving assembly only connected to the
front end of the vehicle frame 10 provides the power output.

In the second drive mode, the power driving assembly only
connected to the rear end of the vehicle frame 10 provides
the power output. In the third drive mode, both the power 25
driving assembly connected to the front end of the vehicle
frame and the power driving assembly connected to the rear
end of the vehicle frame 10 provide the power output.

Those skilled 1n the art should understand that the imple-
mented function of each assembly in the vehicle frame 30
illustrated 1n FIG. 10 may be understood with reference to
the related description of the control method.

Based on the vehicle frame illustrated in FIG. 10, the
embodiments of the present disclosure also provide a vehicle
frame with a specific shape. It 1s to be noted that the vehicle 35
frame 1n the embodiments of the present disclosure 1s not
limited to the shape illustrated 1n FIG. 11, and all the vehicle
frames 1n any shape should fall within the protection scope
of the present disclosure as long as they can implement the
solutions of the embodiments of the present disclosure. As 40
illustrated in FIG. 11, the vehicle frame 10 includes: the
controller 101, the accelerator assembly 102, the brake
assembly 103, the direction manipulation assembly 104, a
front wheel assembly 105, and a chair assembly 106. Of
course, the vehicle frame may also be provided with more 45
assemblies, such as a display screen, a sound box, and a
lamp.

FIG. 12 1s a first structure diagram of the power driving
assembly according to an embodiment of the present dis-
closure. As illustrated 1n FIG. 12, the power driving assem- 50
bly 20 1s configured to be connected with the vehicle frame,
the vehicle frame 1s provided with the manipulation assem-
bly, the controller 200 for controlling the power driving
assembly 1s set on the vehicle frame or on the power driving
assembly. The power driving assembly 20 includes: a pro- 55
cessor 201 and a power output assembly 202. After the
power driving assembly 20 1s connected to the vehicle
frame, the power driving assembly 20 enters the first oper-
ating mode. When the power driving assembly 20 1s 1n the
first operating state, 60

the processor 201 1s configured to receive, alter estab-

lishing communication connection with the controller
200, the control instruction from the controller 200, and
control the power output of the power output assembly
202 according to the recerved control mstruction. 65

In the embodiments of the present disclosure, after the

power driving assembly 20 1s disconnected from the vehicle
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frame, the power driving assembly 20 enters the second
operating mode. The second operating mode 1s different
from the first operating mode. In the second operating mode,
the power output assembly 202 does not provide power
output for the vehicle frame.

In the embodiments of the present disclosure, the power
driving assembly 20 has the self-balancing system. In the
first operating mode, the self-balancing system of the power
driving assembly 20 does not operate, and the power output
assembly 202 provides the power output for the vehicle
frame. In the second operating mode, the seli-balancing
system of the power driving assembly 20 operates.

In the embodiments of the present disclosure, the manipu-
lation assembly includes the accelerator assembly.

The processor 201 1s configured to recerve the first control
instruction from the controller 200. The first control 1struc-
tion 1s used for mnstructing the power output assembly 202 to
increase the power output, determine, according to the first
control mstruction, the power increase strategy of the power
output assembly 202, and control the power output assembly
202 to 1increase the power output based on the power
increase strategy.

In the embodiments of the present disclosure, the manipu-
lation assembly includes the brake assembly.

The processor 201 1s configured to receive the second
control instruction from the controller 200. The second
control 1nstruction 1s used for instructing the power output
assembly 202 to reduce the power output, determine,
according to the second control instruction, the power reduc-
tion strategy of the power output assembly 202, and control
the power output assembly 202 to reduce the power output
based on the power reduction strategy.

In the embodiments of the present disclosure, the manipu-
lation assembly includes the direction manipulation assem-
bly.

The processor 201 1s configured to recerve the third
control mstruction from the controller 200. The third control
instruction 1s used for instructing different drive units in the
power output assembly 202 to provide differential power
outputs, determine, according to the third control instruc-
tion, the differential power output strategy of the power
output assembly 202, and control the different drive units 1n
the power output assembly 202 to provide the differential
power outputs based on the differential power output strat-
egy.

In the embodiments of the present disclosure, the power
driving assembly 20 i1s only connected to a front end of the
vehicle frame, and serves as the front driving power assem-
bly of the vehicle frame; or,

the power driving assembly 20 1s only connected to a rear

end of the vehicle frame, and serves as the rear driving
power assembly of the vehicle frame; or,

the power driving assembly 20 connected to the front end

of the vehicle frame serves as the front driving power
assembly of the vehicle frame, and the power driving
assembly 20 connected to the rear end of the vehicle
frame serves as the rear driving power assembly of the
vehicle frame.

In the embodiments of the present disclosure, when the
power driving assembly 20 connected to the front end of the
vehicle frame serves as the front driving power assembly of
the vehicle frame, and the power driving assembly 20
connected to the rear end of the vehicle frame serves as the
rear driving power assembly of the vehicle frame, the
mampulation assembly includes the drive switch assembly.

The processor 201 1s configured to receive the fourth
control instruction from the controller 200. The fourth
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control mstruction 1s used for instructing the power driving
assembly 20 to switch the drive modes. The drive modes at
least include: the first drive mode, the second drive mode
and the third drive mode. In the first drive mode, the power
driving assembly 20 only connected to the front end of the
vehicle frame provides the power output. In the second drive
mode, the power driving assembly 20 only connected to the
rear end of the vehicle frame provides the power output. In
the third drive mode, both the power driving assemblies 20
connected to the front end and the rear end of the vehicle
frame provide the power output.

Based on the vehicle frame illustrated in FIG. 12, the
embodiments of the present disclosure also provide a power
driving assembly with a specific shape. It 1s to be noted that
the power dniving assembly 1n the embodiments of the
present disclosure 1s not limited to the shape illustrated in
FIG. 13, and all the power driving assemblies 1n any shape
should fall within the protection scope of the present dis-
closure as long as they can implement the solutions of the
embodiments of the present disclosure. As 1llustrated in FIG.
13, the power driving assembly 20 includes: the processor
(not illustrated), the power output assembly 202, the pedal
203, the self-balancing system (not illustrated), and a power
supply (not 1llustrated). Of course, the power driving assem-
bly may be more assemblies, such as an indicator light and
a communication module.

The embodiments of the present disclosure also provide a
vehicle. The vehicle includes any above vehicle frame and
power driving assembly. FIG. 14 and FIG. 15 are structure
diagrams of a vehicle with a specific shape. It 1s to be noted
that the vehicle 1n the embodiments of the present disclosure
1s not limited to the shapes i1llustrated 1n FIG. 14 and FIG.
15, and all the vehicles in any shape should fall within the
protection scope of the present disclosure as long as they can
implement the solutions of the embodiments of the present
disclosure. As 1llustrated in FIG. 14 and FIG. 15, the vehicle
includes: the vehicle frame 10 and the power driving assem-
bly 20. The power driving assembly 20 i1s in detachable
connection with the vehicle frame 10. The vehicle frame 10
includes: the controller 101, the accelerator assembly 102,
the brake assembly 103, the direction manipulation assem-
bly 104, the front wheel assembly 105, and the chair
assembly 106. The power driving assembly 20 includes: the
processor (not illustrated), the power output assembly 202,
the pedal 203, the seli-balancing system (not 1illustrated),
and the power supply (not illustrated).

When the power driving assembly 20 1s connected with
the vehicle frame 10, the vehicle may be used as the kart.
FIG. 16 1s a lateral view of the vehicle. At this point, the
seli-balancing system of the power driving assembly 20 1s
turned ofl, and the power driving assembly 20 provides the
power output for the vehicle under the control of the
controller 101.

When the power driving assembly 20 1s disconnected
from the vehicle frame 10, the power driving assembly may
be used as the seli-balancing scooter; at this point, the
self-balancing system of the power driving assembly 20 1s
turned on, and the user may use the power driving assembly
20 as a transportation tool.

The technical solutions recorded i1n the embodiments of
the present disclosure may be combined arbitrarily without
conflict.

In the several embodiments provided in the present dis-
closure, 1t should be understood that the methods and
devices disclosed may be realized in other ways. The
embodiments of devices described above are only demon-
strative. In addition, coupling, direct coupling, or commu-
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nication connection 1illustrated or discussed may be imple-
mented through indirect coupling or commumnication
connection of some interfaces, devices or units, and may be
in an electrical form, a mechanical form or other forms.

The above 1s only the exemplary implementation modes
of the present disclosure and not intended to limit the
protection scope of the present disclosure; any change or
replacement that those skilled 1n the art can think of easily
in the scope of technologies disclosed by the present dis-
closure shall fall within the protection scope of the present
disclosure.

What 1s claimed 1s:

1. A control method, being applied to a vehicle frame,
wherein the vehicle frame 1s configured to be connected with
a power driving assembly, and the vehicle frame 1s provided
with a manipulation assembly and a controller for control-
ling the power driving assembly, the control method com-
Prises:
after the vehicle frame 1s connected with the power
driving assembly and a communication connection 1s
established between the controller and the power driv-
ing assembly, detecting, by the controller, a manipula-
tion 1nstruction from the manipulation assembly; and

in response to detecting the manipulation mnstruction from
the mampulation assembly and determining that the
mamipulation instruction corresponds to the power
driving assembly, generating, by the controller accord-
ing to the manipulation instruction, a control instruc-
tion for controlling the power driving assembly, and
sending, by the controller, the control instruction to the
power driving assembly,

wherein

the vehicle frame 1s of a frame structure 1n bridge con-

nection to the front and rear of a vehicle, and 1s 1n
detachable connection with the power driving assembly
which has a seli-balancing system;
when the power driving assembly 1s connected with the
vehicle frame, the controller 1s 1n wired connection or
wireless connection with the power driving assembly,
the self-balancing system of the power driving assem-
bly does not operate, and the vehicle 1s used as a kart;

when the power driving assembly 1s disconnected from
the vehicle frame, the self-balancing system of the
power driving assembly operates, and the power driv-
ing assembly 1s used as a self-balancing scooter.

2. The control method as claimed 1n claim 1, wherein

the manipulation assembly comprises an accelerator

assembly; and generating, according to the manipula-
tion instruction, the control mstruction for controlling
the power driving assembly comprises: generating,
according to an accelerator manipulation instruction
from the accelerator assembly, a first control instruction
used for controlling power output of the power driving
assembly, wherein the first control mstruction 1s used
for instructing the power driving assembly to increase
the power output;

of,

the manmipulation assembly comprises a brake assembly;

and generating, according to the manipulation instruc-
tion, the control istruction for controlling the power
driving assembly comprises: generating, according to a
brake instruction from the brake assembly, a second
control instruction used for controlling power output of
the power driving assembly, wherein the second control
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instruction 1s used for instructing the power driving
assembly to reduce the power output;
of,
the manipulation assembly comprises a direction manipu-
lation assembly; and generating, according to the
mampulation instruction, the control instruction for
controlling the power driving assembly comprises:
generating, according to a direction manipulation
instruction from the direction manipulation assembly, a
third control instruction used for controlling power
output of the power driving assembly, wherein the third
control istruction 1s used for mstructing different drive
units 1n the power driving assembly to provide difler-
ential power outputs.
3. A control method, being applied to a power drniving
assembly, wherein the power driving assembly 1s configured
to be connected with a vehicle frame, the vehicle frame 1s
provided with a manipulation assembly, and a controller for
controlling the power driving assembly 1s set on the vehicle
frame or on the power driving assembly, the method com-
Prises:
after the power drniving assembly 1s connected to the
vehicle frame, entering, by the power driving assembly,
a first operating mode;

after a communication connection 1s established between
the power driving assembly 1n the first operating mode
and the conftroller, receiving, by the power driving
assembly 1n the first operating mode, a control instruc-
tion from the controller; and

controlling, by the power driving assembly, power output

of the power driving assembly according to the
recelved control 1nstruction,

wherein

the vehicle frame 1s of a frame structure 1n bridge con-

nection to the front and rear of a vehicle, and 1s in
detachable connection with the power driving assembly
which has a self-balancing system;
when the power driving assembly 1s connected with the
vehicle frame, the controller 1s 1n wired connection or
wireless connection with the power driving assembly,
the self-balancing system of the power driving assem-
bly does not operate, and the vehicle 1s used as a kart;

when the power driving assembly 1s disconnected from
the vehicle frame, the self-balancing system of the
power driving assembly operates, and the power driv-
ing assembly 1s used as a self-balancing scooter.

4. The control method as claimed in claim 3, further
comprising: after the power driving assembly 1s discon-
nected from the vehicle frame, entering, by the power
driving assembly, a second operating mode, wherein the
second operating mode 1s different from the first operating
mode, and 1n the second operating mode, the power driving,
assembly does not provide power output for the vehicle
frame.

5. The control method as claimed in claim 4, wherein the
power driving assembly has a self-balancing system; 1n the
first operating mode, the seli-balancing system of the power
driving assembly does not operate, and the power driving
assembly provides power output for the vehicle frame; and
in the second operating mode, the seli-balancing system of
the power driving assembly operates.

6. The control method as claimed 1n claim 3, wherein

the manipulation assembly comprises an accelerator

assembly; and controlling, by the power driving assem-
bly, power output of the power driving assembly
according to the received control instruction comprises:
receiving, by the power driving assembly, a first control
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instruction from the controller, wherein the first control
mstruction 1s used for instructing the power driving
assembly to increase the power output; and determin-
ing, according to the first control mstruction, a power
increase strategy of the power driving assembly, and
controlling, by the power driving assembly, to increase
the power output of the power driving assembly based
on the power increase strategy;

of,

the manipulation assembly comprises a brake assembly;

and controlling, by the power driving assembly, power
output of the power driving assembly according to the
received control instruction comprises: receiving, by
the power driving assembly, a second control nstruc-
tion from the controller, wherein the second control
istruction 1s used for instructing the power driving
assembly to reduce the power output; and determining,
according to the second control instruction, a power
reduction strategy of the power driving assembly, and
controlling, by the power driving assembly, to reduce
the power output of the power driving assembly based
on the power reduction strategy;

of,

the manipulation assembly comprises a direction manipu-

lation assembly; and controlling, by the power driving
assembly, power output of the power driving assembly
according to the received control instruction comprises:
receiving, by the power driving assembly, a third
control instruction from the controller, wherein the
third control instruction 1s used for mstructing different
drive unmits 1n the power driving assembly to provide
differential power outputs; and determining, according
to the third control instruction, a differential power
output strategy of the power driving assembly, and
controlling the different drive units 1n the power driving
assembly to provide the diflerential power outputs
based on the differential power output strategy.

7. The control method as claimed 1n claim 3, wherein

the power driving assembly 1s only connected to a front

end of the vehicle frame, and serves as a front driving,
power assembly of the vehicle frame; or,

the power driving assembly 1s only connected to a rear

end of the vehicle frame, and serves as a rear driving
power assembly of the vehicle frame; or,

the power driving assembly connected to the front end of

the vehicle frame serves as the front driving power
assembly of the vehicle frame, and the power driving
assembly connected to the rear end of the vehicle frame
serves as the rear driving power assembly of the vehicle
frame.

8. A vehicle frame, being configured to be connected with
a power driving assembly, and provided with a manipulation
assembly and a controller for controlling the power driving
assembly, wherein aiter the vehicle frame 1s connected with
the power driving assembly and a communication connec-
tion 1s established between the controller and the power
driving assembly,

the controller 1s configured to detect a manipulation

istruction from the manipulation assembly, and 1n
response to detecting the manipulation mstruction from
the mampulation assembly and determining that the
mampulation instruction corresponds to the power
driving assembly, generate, according to the manipu-
lation 1nstruction, a control instruction for controlling
the power driving assembly, and send the control
istruction to the power driving assembly,
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wherein

the vehicle frame 1s of a frame structure 1n bridge con-
nection to the front and rear of a vehicle, and 1s 1n
detachable connection with the power driving assembly
which has a seli-balancing system;

when the power driving assembly 1s connected with the
vehicle frame, the controller 1s 1n wired connection or
wireless connection with the power driving assembly,
the self-balancing system of the power driving assem-
bly does not operate, and the vehicle i1s used as a kart;

when the power driving assembly 1s disconnected from
the vehicle frame, the seli-balancing system of the
power driving assembly operates, and the power driv-
ing assembly 1s used as a self-balancing scooter.

9. The vehicle frame as claimed 1n claim 8, wherein

the manipulation assembly comprises an accelerator
assembly; the accelerator assembly 1s connected with
the controller; the controller 1s configured to generate,
according to an accelerator mampulation instruction
from the accelerator assembly, a first control instruction
used for controlling power output of the power driving
assembly, wherein the first control instruction 1s used
for instructing the power driving assembly to increase
the power output;

of,

the manipulation assembly comprises a brake assembly;
the brake assembly 1s connected with the controller; the
controller 1s configured to generate, according to a
brake imstruction from the brake assembly, a second
control mstruction used for controlling power output of
the power driving assembly, wherein the second control
istruction 1s used for instructing the power driving
assembly to reduce the power output;

of,

the mamipulation assembly comprises a direction manipu-
lation assembly; the direction manipulation assembly 1s
connected with the controller; the controller 1s config-
ured to generate, according to a direction manipulation
instruction from the direction manipulation assembly, a
third control instruction used for controlling power
output of the power driving assembly, wherein the third
control instruction 1s used for instructing different drive
units 1n the power driving assembly to provide difler-
ential power outputs.

10. The vehicle frame as claimed 1n claim 8, wherein

the power driving assembly 1s only connected to a front
end of the vehicle frame, and serves as a front driving
power assembly of the vehicle frame; or,

the power driving assembly i1s only connected to a rear
end of the vehicle frame, and serves as a rear driving
power assembly of the vehicle frame; or,

the power driving assembly connected to the front end of
the vehicle frame serves as the front driving power
assembly of the vehicle frame, and the power driving
assembly connected to the rear end of the vehicle frame
serves as the rear driving power assembly of the vehicle
frame.

11. A vehicle, comprising a vehicle frame as claimed 1n

claim 8 and a power driving assembly, wherein
the power driving assembly 1s configured to be connected

with a vehicle frame;

the vehicle frame 1s provided with a manipulation assem-
bly:

a controller for controlling the power driving assembly 1s
set on the vehicle frame or on the power driving
assembly;
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the power driving assembly comprises: a processor and a
power output assembly, wherein after the power driv-
ing assembly 1s connected to the vehicle frame, the
power driving assembly enters a first operating mode;
when the power driving assembly 1s in the {irst oper-
ating state, the processor 1s configured to receive, after
establishing commumnication connection with the con-
troller, a control instruction from the controller, and
control power output of the power output assembly
according to the recerved control 1nstruction.

12. A power driving assembly, being configured to be
connected with a vehicle frame; the vehicle frame 1s pro-
vided with a manipulation assembly; a controller for con-
trolling the power driving assembly 1s set on the vehicle
frame or on the power driving assembly; the power driving
assembly comprises: a processor and a power output assem-
bly, wherein after the power driving assembly 1s connected
to the vehicle frame, the power driving assembly enters a

first operating mode; when the power driving assembly 1s 1n
the first operating state,

the processor 1s configured to receive, after establishing
communication connection with the controller, a con-
trol 1nstruction from the controller, and control power
output of the power output assembly according to the
recerved control instruction,

wherein

the vehicle frame 1s of a frame structure in bridge con-
nection to the front and rear of a vehicle, and 1s 1n

detachable connection with the power driving assem-
bly:
the power driving assembly has a seli-balancing system;

when the power driving assembly 1s connected with the
vehicle frame, the controller 1s 1n wired connection or
wireless connection with the power driving assembly,
the self-balancing system of the power driving assem-
bly does not operate, and the vehicle 1s used as a kart;

when the power driving assembly 1s disconnected from
the vehicle frame, the self-balancing system of the
power driving assembly operates, and the power driv-
ing assembly 1s used as a self-balancing scooter.

13. The power driving assembly as claimed 1n claim 12,
wherein after the power driving assembly 1s disconnected
from the vehicle frame, the power driving assembly enters
a second operating mode, wherein the second operating
mode 1s different from the first operating mode, and 1n the
second operating mode, the power output assembly does not
provide power output for the vehicle frame.

14. The power driving assembly as claimed 1n claim 13,
wherein the power driving assembly has a self-balancing
system; 1n the first operating mode, the self-balancing sys-
tem of the power driving assembly does not operate, and the
power output assembly provides power output for the
vehicle frame; and 1n the second operating mode, the seli-
balancing system of the power driving assembly operates.

15. The power driving assembly as claimed 1n claim 12,
wherein

the manipulation assembly comprises an accelerator
assembly; the processor 1s configured to receive a {first
control instruction from the controller, wherein the first
control istruction 1s used for instructing the power
output assembly to increase the power output, deter-
mine, according to the first control instruction, a power
increase strategy of the power output assembly, and
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control the power output assembly to increase the output strategy of the power output assembly, and

power output based on the power increase strategy; control the different drive units 1n the power output
Of, assembly to provide the diflerential power outputs
the manipulation assembly comprises a brake assembly: based on the differential power output strategy.

the processor 1s configured to recerve a second control 5 16. The power driving assembly as claimed in claim 12,

instruction from the controller, wherein the second wherein,

control instruction 1s used for instructing the power
output assembly to reduce the power output, determine,
according to the second control mnstruction, a power
reduction strategy of the power output assembly, and 10
control the power output assembly to reduce the power
output based on the power reduction strategy;

of,

the manipulation assembly comprises a direction manipu-
lation assembly; the processor 1s configured to receive 15
a third control 1nstruction from the controller, wherein
the third control instruction 1s used for instructing
different drive umits 1n the power output assembly to
provide diflerential power outputs, determine, accord-
ing to the third control nstruction, a differential power I T

the power driving assembly 1s only connected to a front
end of the vehicle frame, and serves as a front driving
power assembly of the vehicle frame; or,

the power driving assembly 1s only connected to a rear
end of the vehicle frame, and serves as a rear driving
power assembly of the vehicle frame; or,

the power driving assembly connected to the front end of
the vehicle frame serves as the front driving power
assembly of the vehicle frame, and the power driving
assembly connected to the rear end of the vehicle frame
serves as the rear driving power assembly of the vehicle
frame.
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